Abstract: This article explores the process of the land conversion for land and housing development projects and its impact upon the affected people of Greater Dhaka. A primary survey was conducted on plot buyers and on the people affected for land conversion. Findings of the study show that most of the projects do not have any kind of plan approval and in many instances they forcefully transformed the high-value agricultural lands, wetlands/lowlands and retention ponds into housing projects through massive land conversion resulting in wide range of socio-economic and habitat quality change. The paper emphasises the need for the formulation of a comprehensive compensation package for the affected rural people of Greater Dhaka.
Introduction
Land use planning is an important phenomenon in the land management literature to guide the appropriate land use planning. Defining land use planning, Amler et al. (1999) described land use planning is understood as an instrument of the technical cooperation used in the resources management, nature protection and erosion control, rural regional and village development planning, agricultural sector planning, and assessment of land potential. However, harmful decisions made on land use by different interest groups have resulted in the degradation of land resources in Dhaka, and created an imbalance between supply and demand of those resources in many developing countries (Alam, 2011) . It has been noted from literatures that different countries have experienced wide scale negative environmental impacts due to unplanned land use change (Alam and Ahmad, 2010) and the consequences had rapidly increased in terms of loss of human lives and damage to properties in the past few decades (Alam and Mullick, 2014) .
Land use change without proper planning is common in most of the developing country cities. The intense land use change in periphery of Greater Dhaka is fuelled by faster population increase and growing economic activities that have made the demand for inner-city land more critical. Meanwhile, land for housing is ever more becoming hard to find in this megacity. The dearth of valuable urban land, together with delays in urban planning and its implementation have made the acquisition of land for housing prohibitively expensive for middle and low-income households (Begum, 2007) . Thus, similar to other cities of many developing countries urban fringes, particularly Dhaka are experiencing proliferation of 'land and housing development projects' 1 through massive land conversion/land filling 2 . They may be broadly categorised into two:
1 land filling projects with infrastructures and services 2 land filling projects without infrastructures and services.
According to the field observation massive land and housing development projects by private developers are basically of land speculative that had happened at the fringes during . Observing rapid land development, Haque (2004) pointed out that, nearly 70% of land filling in Dhaka during 1980-2000 took place outside the city centre. It is estimated that each year about 800 km 2 of agricultural land in the periphery are converted into housing, roads and infrastructures (BBS, 1996) . Rapid land conversion deteriorated city's environment, particularly escalating flood risk potential (Dewan and Yamaguchi, 2007) , severe environmental pollution (Karn and Harada, 2001; Karim, 1999) and enormous population growth in informal settlements (CUS, NIPORT and Measure Evaluation 2006 cited in Dewan and Yamaguchi, 2009; Islam, 1996) . Moreover, this fast paced land conversion for housing projects greatly affected the peripheral rural land owners due to the unlawful modalities adopted by the private real estate developers (Alam, 2011) .
Bangladesh has long lacked a tradition of regulating land use for urban development. Except for ad-hoc public interventions on a limited scale, urban development in Dhaka has essentially taken place, and is taking place by a process of spontaneous land conversion by different participants. It has several stages, different processes and a number of forces are involved in the activities and bring about several consequences for the urban management. This article discusses how land conversion for land and housing development projects has been taking place by real estate developers in Greater Dhaka. Further this study analyses the impacts of land conversion among the peri-urban affected people in particular and on the urban fringe land market of Greater Dhaka, Bangladesh.
Study area and methods of the study
Commonly Dhaka means the inner city, that is, the jurisdiction of Dhaka City Corporation (DCC) and some adjoining built-up areas. The study area covers the 1528 km 2 planning area of RAJUK, which comprises DCC, Dhaka Metropolitan Area (DMA) and five municipalities, Gazipur, Narayangonj, Kadam Rasul, Tongi and Savar of Greater Dhaka.
This study is part of a PhD research conducted at AIT by the author. The article is based on data collected for that research from January to April 2008. Primary focus of the study is on exploring the factors that led to diminish the prime agriculture land, wetlands/lowlands loss and their impact upon the peri-urban affected people and real estate sector of Greater Dhaka.
To elucidate the root causes of land and housing development projects' rapid expansion and associated impacts on affected people 3 and human life, a field survey was conducted using structured and semi-structured questionnaires with the relevant authorities, experts, key informants and among 195 plot buyers from 15 land and housing development projects and 117 affected people in peripheral areas affected by housing projects. To collect the information of the number of plot buyers and the number of affected people, data were collected from RAJUK (the Capital Development Authority) for the public sector and from REHAB and BLDA for private sector housing projects. The author also reviewed different reports, articles and discussed the issue with researchers relevant to the study.
The respondents for this study were selected randomly. The response rates from the plot buyers were not satisfactory. Several attempts were made to convince the respondents, whoever agreed from each housing project to respond to the survey, data were gathered accordingly. However, among the affected people 100% respondents were answered the questionnaire spontaneously. Therefore I have collected the data of 117 affected people which is more than the calculated sample size of 100. Those whose lands were acquired by public sector developers and purchased or grabbed by private sector developer were considered as affected persons in the study. The local leaders and Union Porishad 4 members (elected local representative) were assisted to find out the local affected people in the study area and to get data from them. The questionnaire were designed in such a way that it would find out the causes and problem of agricultural lands and wetlands/lowlands loss by the affected people. All data were analysed using statistical computer software Microsoft Excel and SPSS. Finally data were analysed, described and presented as table in the article.
Participants in the process of land conversion
The land conversion includes a number of activities comprising actors, actions, outputs and benefited groups. 3 Housing cooperative 5 : they operate their business under the company act, or form a housing cooperative, and jointly convert land to develop housing project some are for owner occupation and partly for rental or sale.
4 Individuals: at the individual level households acquire land, mostly on a freehold basis, and gradually construct their house with or without official approval of the plan.
Although, the above four groups are mostly engaged in land and housing development projects by sub-dividing plots, in recent years the private sector is increasingly involved in a wide range of land development activities. Real estate developers' massive land conversion activities in the DMDP area may be categorised into three different types. They are:
Category I Land development and plot subdivision for selling Category II Land development and high-rise apartment construction Category II Land development, plot subdivision and construction of duplex housing construction.
Despite the different land developing groups, the public and private sector real estate developers have been carrying out most of the land conversion in the DMDP fringe areas. The key features of both public and private real estate sectors are briefly presented in Table 1 . Purchase land or forced grabbing and practice bargaining process for payment.
Land development
Planned with adequate infrastructures and services in coordination with other relevant agencies.
Random, uncoordinated and unplanned with inadequate infrastructures and services provided.
Buyers access to plots
Public advertisement, application or raffle/lottery, and sometimes plots are also distributed under a quota system.
Anyone can buy without going through bureaucratic procedures.
Legal status and security of tenure Legal and high security of tenure, where land registration, monopoly selling and transfer, construction of structures on purchased land, and leasing or renting out land and properties are all legal.
Mostly illegal and not secured due to possible non-approval of projects. The absence of land registration and land rights possession makes it illegal to undertake construction of structures while leasing or renting out is not permitted in the emerging 300 land projects.
Approving authority
Different agencies such as RAJUK, NHA and PWD.
RAJUK.
Target groups Mostly higher income groups Middle and higher income groups
Land value High. Extremely high.
Development processes
Usually takes longer time than originally expected.
Development could take a long time with uncertainties in terms of providing infrastructures and services.
Source: Field Work (2008) and adapted from Alam and Ahmad (2013) The above features do not reflect the real picture of the development of the real estate sector in Greater Dhaka. Lack of coordination among urban management agencies, absence of clear laws for affected people's compensation and no political commitment among successive governments has resulted in huge prime agricultural land loss and owner deprivation in the fringe areas by different developers.
Land and housing development projects through public sector
The participants in fringe land conversion during 1970s have mostly been public sector agencies and individual households. The public sector was mainly responsible for land conversion from rural to different uses; these can be categorised as residential, industrial and institutional. In Dhaka city, it is mainly RAJUK who is responsible for land and housing development and to lease out lands to private individuals to enjoy freehold. The Dhanmondi, Gulshan and Banani are upscale residential areas converted from fringe agricultural land in the 1960s, Baridhara in 1980s and the Uttara Model Town in 1970s by the then Dhaka Improvement Trust (DIT), now called RAJUK. It has been observed that the public sector was mainly engaged in the process of land conversion of the north, north-eastern and north-western fringe of Dhaka. Now, after the completion of three bridges over the river Buriganga, the public sector has started housing projects in the southern fringe of Dhaka. One of the important factors is when a public sector developer discloses their future project location, much of the surrounding areas are rapidly purchased by private developers or individuals. That encourages the private developers to buy big chunks of land near those project sites to get easy infrastructure and services. Besides RAJUK, other agencies like NHA, PWD and HSD are also responsible for the development of land in Greater Dhaka.
Land and housing development projects through private developers
Land and residential development through private developers is a rapidly increasing phenomenon in the megacity. The city's present population density is about 20,000 persons/km 2 , which could reach 100,000 persons/km 2 , especially in the most densely populated areas of the city (World Bank, 2007) . This increasing rate of urbanisation created a huge demand for urban housing, which in turn led to a proliferation of land and housing development projects 6 in Dhaka. Developers promised to respect but have actually been ignoring the weak planning guidelines and the development controls. The private real estate companies seem to have little respect for both the planning law and the principles of environmental sustainability. This has been possible by adopting en masse corrupt practices (Islam, 2005) .
Private developers' main target is to convert peripheral rural lowlands/wetlands and agricultural land. According to RAJUK (2008) only 35 developers are registered with RAJUK. These developers purchase fringe land and in some cases forcefully grab rural land in the fringe areas, then make a subdivision for that particular land and submit the application for plan approval to the concerned authority. In many cases, even without submitting an application, they subdivide the lands after filling up and sell it to the individuals. In most cases these private developers do not take the responsibility of establishing necessary infrastructure. They serve mainly as land developers and plot sub-dividers. As a result, of more than 300 land and housing development projects in the DMDP area, plot owners in only a few projects have gone for building construction for housing development. Most of the remaining projects' land becomes landlocked for more than 15-20 years.
Land and housing development projects through cooperatives
Earlier cooperative-initiated land and housing development projects were mostly concentrated in north-west fringe of Greater Dhaka. In recent years a number of cooperative led land and housing development projects have started their projects through converting big chunks of lands in the eastern fringe and southern part of DMDP area. They vary, but include the University Teachers Association, bank employee cooperatives, army and police officer cooperative associations, etc. In doing land conversion they also get privileges from different public authorities, receive public land on a priority basis and get infrastructure connections smoothly. Therefore, land conversion for housing through cooperatives is on the rise.
Land and housing development projects in Dhaka refer to land development activities undertaken by public and private sectors where the public sector receives land by acquisition while private developers purchase and develop a bulk of such land and subdivide as plots then obtain the approval from the Capital Development Authority (RAJUK) for plot selling. Thus, it is expected that any planned residential development should be carried out with adequate social, physical and environmental infrastructures.
Land and housing development through individual efforts
The individual households have always played the most significant role in residential development in Dhaka city. Their role has always been equally important in land and residential development of the urban fringe of Dhaka. In the fringe area, the rural land owners are the land developers, land sub-dividers and also speculators, especially adjacent to big housing projects. They sub-divide their land themselves, without any approval and as a result the road patterns and building plots are structured in an unregulated manner. The land and residential development in Methertek, Maradia, Satarku, Uttarkhan, Dakkhinkhan and some parts of Badda etc., through the individual households is a clear example of fringe development (Islam and Khan, 1992) .
Process of land conversion and plot selling
Informality is a fundamental characteristic of Dhaka's land market where rules are not coded. Land transactions and the conversion process occur in most cases informally. There are insufficient and unclear laws. Vested interested groups, developers and dealing officials use these obscure laws. Majority of both plot buyers and the rural affected people at fringes whose land is grabbed or acquired by the developers do not get any support from the laws. In fact there is no project layout plan, rather spontaneous land grabbing and filling is taking place informally. This is how concerned parties are involved in the land market for land conversion. In the process, developers on one hand sell the subdivided plots, and on the other hand continue to purchase or grab surrounding land from neighbouring people. The whole process is lengthy, cumbersome and a high rate of irregularities exists among the private developers. The following processes that have been observed are followed by different developers for land and housing development projects.
Incremental land filling
Since most land on the fringes of Greater Dhaka is found in low-lying areas and liable to annual flooding, therefore, both public and private developers engaged in real estate business have to develop the land by land filling. In Greater Dhaka, 6 metres and more above the mean sea level remain free from flood (Islam, 2005) . Thus incremental land filling up to 6 metres of present lowlands is a popular means of elevating the height of projects to be free from flood. Geographical and financial conditions compel developers to do incremental earth filling. The field survey found that about 41% of the housing projects have filled up to 3 metres while 20.5% of the projects have filled even more than 7 metres of filling to increase the projects height to be free from flood (Table 2 ). This is markedly diminishing the lowland's flood and storm water storage capacity. Table 2 Land filling depth of the housing projects
Filling depth (metre) Number of housing projects Percent
Up to 3 74 41.0 4-6 70 38.5 7 and above 37 20.5
Total 181 100
Source: Field survey (2008) and Alam and Ahmad (2013) Land filling activities are carried out incrementally due to the financial limitations and government controls especially in the dry season. As it requires a huge amount of soil and sand, developers fill up the lowland by dredging sand and soil from the nearby rivers. Earlier developer used to engage 5-10 km long pipe to extract soil and sand from river or wetlands/lowlands. In recent years, due to the civil society movement, government prohibited soil extraction from the riverbed by pipe because it has increased river erosion in some parts of surrounding Balu, Buriganga and Turag rivers. Hence the private developers now extract sand and soil only during the flooding season and carry it from distant locations by trawlers and boats and quickly fill up large tracts of land. For most of the projects, the whole process of land and housing development may take as long as 15-20 years. Thus incremental development is the driving force for the land and housing development projects in the periphery.
Plot sub-division and selling
After filling up the land, developers sub-divide the land in different plots. They offer a variety of plots and size ranges from 167 m 2 to 668 m 2 according to the field survey. In recent years the demand for bigger sized plots has reduced quite significantly because of high land price as well as the demand by richer people is almost saturated. Therefore, at the fringe more than 51% of the middle and lower income buyers from are attracted to buy relatively smaller size plots ranging between 167 m 2 200 m 2 while approximately 44% bought plots from 267 m 2 to 334 m 2 (Table 3) . This is easier for the buyers to repay the money in instalments. Only 5% of the buyers bought plot sizes above 400 m 2 area. 
Long term instalment facilities
Both public and private developers offer long term instalment provisions as a mode of payment. Even cooperative developers also follow the same mode and this is an easy way to attract the buyers. Developers realise full payment during 10-15 years instalment period information gathered from field survey. By that time developers complete the land development process. The RAJUK's two projects had invited application in 2000 for Purbachaal New Town and in Uttara Model Town Third Phase in 2004.The applicants of these two projects received preliminary allotment letters and paid up to two instalments till 2009, but the RAJUK still could not hand over the Purbachall projects' plots to the clients for nearly ten years and Uttaara Model Town Third Phase's plots for about six years. This also helps the buyer to save money during this long interval. Thus the long term instalment provision increases the demand among the middle class to be an owner of the plot, resulting in increasing peripheral land conversion. On the other hand the developer also gradually develops the land with the money they receive from the buyers.
Pay high price to the rural land owner
It is observed that renowned business entrepreneurs who were traditionally involved in different business have also entered in the real estate market with large scale investment targets. In addition to giant developers, considerable numbers of small developers also engaged in land development considering the high economic profit. In order to buy land, private developers offer higher prices to the rural land owners that induce them to sell their land. The field survey among affected people revealed that 50% of them willingly sold their land to private developers while 92.5% people affected by the public and 50% people affected by the private developers noted that they were forcibly evicted from their land (Table 4) . Generally private developers' mode of payment for compensation is relatively easier while RAJUK do forced acquisition with lower prices and in addition they had to pay extra money as a bribe to the Deputy Commissioner Office and RAJUK for receiving compensation.
Developers' land blocking mechanism for land conversion
Land filling activities by public and private real estate land developers have started in the study area quite long time back. However, most private developers have done their rapid land development during 1990-2000. It is to be noted that land filling was the whole point for final subdivision and sale by developers. Public developers develop land and housing development projects through a systematic process such as; serving notice among the land owners and giving compensation as per government rules etc. On the contrary, private developers normally do not follow the systematic process but rather a process of bargaining with the help of intermediaries and publishing lucrative advertisements (Figure 2 ). 
Land Development Techniques
In the process of land conversion, the developer forms an illegal network with local Union Porishad chairman and members (local level elected representatives), local mastans (terror) or with local political leaders and offer them illegal benefits and manage to purchase or grab fertile land from local people. Figure 3 shows the land conversion mechanism by private developers. Initially private developers purchase scattered small parcels of land with the help of local beneficiaries and start deceiving people using various techniques. Sometimes they fix the signboard of the project on the land which they do not own and advertise the plot selling, without owning the land they start selling to the buyers on blank papers. Sometimes the developers make use of techniques for acquiring land which are even illegal. One such technique which is called land blocking or to make the land valueless to the owner; where developers purchase a chunk of land and if any individual adjacent landowner refuses to sell the land adjacent to the project, developer with the help of intimidation starts filling up the adjacent land without the owner's consent. Then that parcel of land becomes valueless as it becomes a land locked plot and the owner is finally bound to sell that land to the developers. Private developers sometimes start land conversion without any deed. So, one fine morning the owner of the land finds his/her land has been filled up by developers with no demarcation of their property. The developers proceed to manage the administration and file a fake case against land owner if he/she is not willing to sell. To win the case they even influence the judges. More than 50% of the affected people replied that the developers had illegally converted their land.
Consequences of land conversion
Urban expansion results from the process of land use change by land and housing development projects. Historical changes of the city's administrative boundaries, embankments and bridges are major forces that dictate the direction of expansion. From the examination of existing data, unplanned urban sprawl is dictated by the development of restricted areas in the study area due to the lack of institutional intervention. This expansion has diminished large tracts of natural resources such as cultivated land, vegetation, wetlands/lowlands, lakes and ponds and has greatly changed the affected peoples' occupational pattern.
Impact on affected people's occupation
People of the study area have lived for generation after generation in a self-sufficient village community. Their forefathers were born and buried in these places. Now a majority of the inhabitants have been evicted due to unlawful activities by both public and private developers. This study has further investigated whether any significant occupational change happened due to the development of housing projects. It is revealed ( Table 5 ) that after the project establishment changes in occupational pattern occurred among business and farming categories. Before the projects 23.9% from public and 26% from private project's affected people were engaged in business which has increased by almost 42%. The study also shows that before the public and private housing projects developments 55.2% and 36% of the respondents were engaged in farming respectively. After the projects development, farming occupation decreased by 11.9% among the affected people by public and 24% by private housing projects. Earlier there were no unemployed persons in the neighbouring areas of public housing projects, but after housing projects development that unemployment increased to 20%.
Loss of assets and compensation received
This research finding shows that local people were opposed to land conversion. About 40.3% of the respondents reported the loss of land while 55.2% reported loss of both their land and home to developers for public housing projects land conversion. Compared to the effect by public housing projects, the amount of land loss to private housing projects is greater than 92% (Table 6 ) due to eviction for the land and home. According to land acquisition laws, in order to understand the local peoples' view and to formulate a comprehensive rehabilitation program, conducting public hearing before acquiring any land is a must. Both public and private project developers seldom practice the appropriate hearing system. Therefore, local people remain away to express their problems. In the process of land conversion the public sector maintains an administrative network through District Deputy Commissioner Office to local Union Porishad for the easy acquisition of land. Nevertheless, the study finds that 32.84% of respondents affected by public projects responded that no public hearing had taken place; on the other hand 66% of the respondents affected by private sector replied the same as there was no public hearing before project implementation. Results show that even public sector overlooked the necessity of a public hearing. Moreover, affected people are deprived of receiving compensation by both public and private developers. Both public and private developers are far behind in their compliance with rules for plot allotment among affected people. As there is no effective oversight organisation, people are easily deprived by the mighty developers. Before Private Housing Projects Land Development Rules 2004 (PHPLD Rules 2004) there was no rule of compensation regarding plot distribution among affected people. The questionnaire survey shows that most of the affected people did not receive plots from both public and private developers even though they applied, as they can not manage all the complex procedures to get a plot particularly from RAJUK. About 52.24% of the respondents affected by public housing projects and 40% of the respondents affected by private developers replied that the compensation given was not equal to their loss while 19.4% affected by public and 22% affected by private projects answered that they received nothing from the developers (Table 7) . During discussions it was learnt that land owners had to pay 15,000-25,000 taka per one hundred thousand taka of land value as a bribe to the government officials. Affected people also pointed that;
1 loss of actual land price 2 non-allotment of ploton their original land are the main reasons for their sorrows.
Among the applicants for plots from the developers it is revealed that public sector allotted only 30.77% and private developers allotted 37.50% of plots among the affected applicants. During the field visit it is observed that thousands of signboards are fixed randomly by numerous developers all over the fringe areas. It's astounding to see that there is no more vacant land in Dhaka's urban fringe. If the whole area becomes developed then the greater Dhaka undoubtedly will turn into a pollution zone in near future.
It is not that people willingly sold their land. It is a fact that the poor and uneducated villagers are helpless against the developers' money and power in their land conversion process. Moreover, private developers have very strong connections with the political elite of local as well as central bodies. This study also shows that major land conversion had taken place from 1991-2004, during the regime of two political governments. This reflects the lacks of government's role in proper enforcement of DMDP policies during the last two political governments' tenure.
Astounding price increase of fringe land
The private land developers' activities have significant influence on the fringe area land market of Dhaka. Developers often compete for a single piece of land for developing planned residential areas near to the city centre and do not hesitate to offer a value above the government standard. The findings show that the value of affected peoples' sold land has increased significantly. The trend of land value increase tempted individuals to invest money in land and housing development projects' plots resulting in massive land filling activities by the real estate developers. Alam (2011) has pointed that the present price of the purchased land in 1983 by individual buyer has increased in 2008 ranging from 115.69% to 3129.94% from their purchase value, which was a major cause of regret amongst the affected people. Table 7 Land price increase of Bashundhara project from 1989 to 2006 (see online version for colours)
Year Price increase percentage (%)
It has been a culture of Dhaka to buy land to ensure economic security of one's own life as well as for his future generations. Thus, the rate of increase in land price each year is much higher when compared to savings interest rate given by commercial banks. The highest interest rate given by any bank is not more than 12.5%. One of the country's largest private housing project developers, East-West Property Development's Bashundhara Project land price mark-up rate was the highest at 2,300% during the years from 1989 to 2006, which is a significant force for peripheral land conversion. The cumulative effects are widespread land speculation and much conversion of peripheral land. That influences the fringe area people to sell out their land.
Landlocked without any productivity and increasing jobless in the sector
Alam (2011) has estimated in his study that 181 land and housing projects development about 14,682.26 ha of land have already been converted in the DMDP area for residential use. Most of the projects are yet to be completed with infrastructure and services and most of the projects are even developed yet. Due to the non-approval of the projects by RAJUK, developers virtually stopped their development activities in the middle of development works with partial land conversion in the project area. That also stopped any kind of productivity of the land at this stage. Thus almost all incomplete housing projects areas have been turned into a landlocked area for more than 10-15 years and government is also not taking appropriate measures in this regard. On the other hand RAJUK filed 41 cases against developers and the progress of court cases is also slow (Alam and Ahmad, 2011; Alam, 2011) . As large parcels of land came under litigation and were frozen due to imposition of the law a sharp increase in land prices was an obvious outcome of under supply and thousands of workers are jobless in the real estate sector.
Conclusions
The land-man ratio in Bangladesh is by far the lowest in the world. The struggle for a safe piece of land for survival against natural disasters is increasingly becoming a normal way of life for the masses in the megacity. Unfortunately, the legal process of land conversion is long and cumbersome in the DMDP areas which encourage developers to find illegal ways to manage land conversion. Thus political elites, the local administration and regional planning and development control authority RAJUK, and other agencies such as BWDB, BIWTA, DOE, DC are also equally responsible for the unplanned land development and ensuing externalities in the DMDP area. As a result general and uneducated affected people suffer the most from ongoing unlawful real estate development activities. Formulation of a comprehensive compensation package for the rural affected people whose lands are being grabbed or purchased is urgently needed. This measure could enable them to avoid falling victim to illegal eviction from their selfsufficient village. This paper documents the pressing need for such policy reform and enforcement of existing rules to address the problem of unscrupulous land conversion in the Dhaka periphery.
